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Abstract of JP1 0226688 

PROBLEM TO BE SOLVED: To obtain a new 

diaminofluorescein derivative capable of R 1 R? 



efficiently reacting with nitrogen monoxide under 
a neutral condition, giving a fluorescent 
substance excellent in fluorescent strength and 
useful as a reagent for measuring the nitrogen 
monoxide, etc. SOLUTION: A new 
diaminofluorescein derivative represented by 
formula I (R<1> , R<2> are each an amino group 
substituted at adjacent positions on the phenyl 
ring; R<3> , R<4> are each H, an acyl; R<5> to 
R<8> are each H, a 1-6C alkyl, an aryl, a 
halogen). The compound of formula I can 
efficiently react with nitrogen monoxide under a 
neutral condition, can give a fluorescent 
substance excellent in fluorescent strength, and 
is useful as a reagent for measuring the nitrogen 
monoxide, etc. The compound of formula I is 
obtained by protecting the amino group of 2,3- 
dimethyl-5-nitroaniline of formula II (Me is 
methyl), oxidizing the methyl group, deriving an 
acid anhydride from the produced dicarboxylic 
acid, subjecting the derivative to a ring-closing 
condensation reaction with a resorcinol 
compound, and subsequently reducing the nitro 
group of the produced aminonitrofluorescein 
compound of formula IV. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP10226688&F=0 



08/02/2005 



JPQ010226688 fhttp://vww.getthepate_^ 



09)B*B«*fFJt (jp) (i2> & H i}^ £t $g (a) (ii)*ffawfin#9 

#H¥10-226688 

(43)ftWB ¥^10^(1998) 8 ^25B 



mmn f i 

C 0 7 D 493/10 E 

GO IN 21/64 Z 

21/78 C 

31/00 H 



&&m* # fjf^O&S OL (£14H) 



(21)tH§i#^ ftH¥9-34547 




595108044 






si? mm 


(22)ffiHB ^9^0997) 2 £19H 




JiOSf&feMK^ffll -28-15 




(72)Sgi#g 




&m&m3Q&%immm%m&r) i996#io^23B a 




JjOSCS^MEFTfe^b 3 T@32#*25^ 






110 




(72)$SW# 


/>& 






JfOjC&a&KBa2TS19#&4^ £jg 










(74)«SA 


#S± <W iEM (fl-l£) 



(54) [f8Wtf>*»] vys.jy)V*Vt-i >m$W 



(57) (gift] 

Hfcl] 



R 1 R 2 




{C^^XtSTv'^J^L ; R 6 . R 6 . R 7 , SIA'R 8 ^ 



(51)Inta' 
C 0 7 D 493/10 
GO IN 21/64 
21/78 
31/00 



JP0010226688 [http:/A-/vw.geUhepate ntxom/Loq in.d<^^fink99/Fetch/JP0010226688xpc?fromCache=1partj^nloolbar=bollomJ p aq e 



( 2 ) ttRPFl 0-226688 



[»*«13 Tie<0HR5S: 
[ftl] 



R 1 R 2 




^SRJI^XtiT^I^ISr^L : R 5 . R 6 . R 7 . &I/R 8 «: 

cia*«2 ]- R 3 aiffl 4 *>*-?-^maii(c*^,!i^x(± 

c,. 6 7;^;^;u^;uST'f>0, R s . R 6 . R 7 . 

[-fk2i 



R 11 R 12 




R" Sl/R 1J tt5^te^Lt7i-/l<Bi<0 
BS»LJtffiiffcai«B*1-*-N=N-NR>«- (jW. R 19 « 
tIcKR^ C,. i8 T^yuS. X«:Sfc£L<l;i*SSm 

^-ett&i^7K#M^X(iTv;US$:^L ; R 15 , R 
16 s R 17 . SW ! «-tft.-Piia±fc*JtR^. c,. 6 

[»*3I5] HttflSMM>»e#ifcT*->T. (1) IS 

is ; av(2) ±geis(i) t*jv^r*fiW4a*«4 
imnpfflzim] 

[000 1 ] 
[0002] 



LX^&ZkimbfrtzZtlXZt: (8ft-ft#. 1994^ 
»fk4Mlffl|-C*4 N0 2 - ^ NO3- «:»£■*- ifilSttStfj 

[0003] Mi.ti\ NO yiSj})UZ*Y>m:Ltit 
4«»*Wffl-f 4-ft*«36j£(Pial«er. R.M. , 

et al., Nature, 327, pp. 524-526, 1987) N 
^yu b> (0 2 Hb) A*Stf fc $ fL X £ C 5 metHb C0©1R^^. 
7 (Kelm, M. , et al., Circ. Res. 

66, pp.1561-1575, 1990), «fi£ffl«KHl,&X,T« 

K. , Neurosci. Res. 9.PP.69-76, 1990; Malinski, T. , 
Nature. 356, pp.676-678, 1992). 
&(Green, L.C., etal.. Anal. Biochem., 126, pp.13 

1-138, 1992) Kt'tfitrnmirmt ix*at>tix^z 

f-12, NO j , pp. 42-52. 3.NOcoa3ga, JtlHSffV. 
*iti]>V\-3.-W&i ; Archer, S. . FASEB J., 7, pp. 
349-360. 1993). 

[0004] rv-xKmmiz. ~msm^ : JtMf 

Bftk$ilT4CS N0 2 - IzX&iSTY-V&i&it&fab 

>\s£w&m%.-t& ba-ctt&iup, m\%mw.*?tffi* 

•&gt LZc^t^om&ttlX^h. ttztiVSVJ* 
(Stainton, M.P. , Anal. Chen.. 46, p.1616. 1974; Gr 
een. L. C. , et al.. Anal. Biochem., 126. pp. 131-13 
8. 1982) *5>t K^vXSawicki, C.R. and Scaringell 
i. F.P. , Microchem. J., 16, pp. 657-672, 1971) X' NO 
3" £ NIV IZMtzLXWJZX'Z ZZtfrb. -mftg. 

[ooo5] fv-xKj&mtmmiz no,- zmtz-tz 

Zk-tzX O-BLttSmZMfct htzuhnimb LT2.3- 
v'T 5 J -t 7 9 U V (2, 3-d i aminonaphtha 1 ene) £ft 
TV^S. ZCDMMit. IStt^ftTT-NOj- tR^LTS 

3tttWUnft:T'*>.5^-7^wyhy7'y-;K-ft:^S: 1- 

CH]-na P htho(2.3-d)triazole) $r^-fl> (Wiersma, J. 
H., Anal. Lett., 3, pp.123-132, 1970) . 2,3-vTS 
Si-77U>k N0rtf5RjC*frKOUTUaWBfc:«et 
^iiTfc^. R©i pH=2 WTT'StiKjlffL. 
TT'ti*«J 5 jmrnX^Ttl (Wiersma. J.H., Anal. Le 
tt., 3, pp.123-132, 1970; Sawicki, C.R., Anal. Let 
t.. 4. pp.761-775. 1971). it:. &]&Ucimmt P 
H=10eLhf»t>«l*J:<a3t^*-r4(naMani. P. and 
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Burini.G., Talanta. 8. pp.649-652. 1986). 
[0006] Z.?>2.1-i/Tz.y-+y?VV$:m\ s >h-W 

u -x&mtza^x 50-100 fsi>mmmx'h?> t^o 

*SS*'£>£(Misko, T.P., Anal. Biochen. 214, pp. 11- 
16, 1993) . tfz. i«*«fcmg«*Sit^a»$-ifi3! 
fc -It-f . IMKctf i 6 i: v * a jftTfc#JIMc«ifc*»r 
(fiLbfcOWt. JSSet L-T D0J1N News, No. 74, 
Information • N0<7)S!|^[ij£|g : 2,3-Diaminonaphthalen 

e, m:^wmifmmm. 19%) . 
^zit^xmm^^mx'h r ) . ttz, 2,3-^7$ s+y 

N0r fi9RJ5£3*«ftT(pH=2 «T) "Cfif o t 
[0007] &3«*frTTH»fl3Mi* 

ra. 2, 3-^*7 5 y ^7 * v >x«-e<??B^«tt« lx 
fc3*£-iBRcsi*-c£ s i t £ a* 1 tz ( imffms 

9978-^B^i^Bg) / 

[0008] LfrL&tf^ 2,3-y'7Syt7^I/y^ 

fflv^±is<o^T't±. mt^uza^x 370-390 

nmmS<7)iR^ft<7)ll^^Bg|ttS'i^A J $>5<7)T\ 83 

7 < )i?-x^m%miimz®mm:-tftki* » r -cs 

$rV>fc^3ISIHfc&ofc. $ ^>tc. 2,3-v7$7-f7? 

«* o «ttrt<?)»*^ wet £ i i tfmrcb -> 
mtixa*). wit/, tSBjwwfirtacs^'ri 

[0009] 

nmomt. hm^m^-thit^xh^x. ± 
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[00 10] 

h VTY-Ml&to**i-lhz\kZ^t£Ltz. £tz. 
Kr*'J 7V-/l^»*4* 495 run SKO^»^)jSg* 
{Ci0515 nmgJg<7)^V^5:^?,C0T\ iaffl60«3fc 

mitcflii ^iitzm^y i ivt-z-mmtz^zft 
m-hzk&xthzk. msiz. w*<mmft<7)§&£ 

[0011] ttbttim^ Tir2<7)^(I): 
[ft3] 

R 1 R* 




^tca^-TS75 7S$r*t ; R 3 RTMHtZtlZ'tUttdL 
(C**^X(±7^;U«$-^L ; R 5 , R 6 , R 7 „ SJMHi 

R 4 * i -eti'?-'fi3fci:lc*S^X«c 1 7;^/^;U--K- 
^ST-*0 ;R 6 . R s . R 7 , ftlWsV^ii^UaLfirfc^c* 

Tie^(II): 
Ht4] 

R" R'2 
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c,. 18 7/v*/HS, XtifiJ&§L<(±£lffil& 

aw - a«±wib« t Jtaatcmr s r s 

/mRV-hamcMttbitZipL : R 13 XtfR". ti 
^fL-ftUftitoJcafffi^Xtir^WISrSL ; R 15 . R 

16 » R" . W 8 tt^fi-eftft&fc*^?-. c,_ 6 
r;^;i^, ry/uas, xte^n^-yis^^-r] x-m 

±*Uf. R 13 fttfR" a^ft^l^CTkfSJi^XtiC 
1 . 6 7^y^U^-;l'»T'J>0 ;R 15 „ R ,s . R 17 . 

C 0 0 1 3 ] S <5 fc*f^B*Z>!B8fc i 0 „ -RftS 
r>T» (1) JJESCd) T'^^ill,^ 
**-BfiftSBRtR«S-tfSXS:aV, (2) JJEIS 

COO 14] 

UHtosmmiBm} jje-**(i) cawc, u»&tf 
R 2 (i-efx-efi7x^;i^±^gs«L^{aa(cffi^r&7 
s /as-^t. r 1 &w tfi&ta&a&T s / st*> & 

*75ys-c»-5Tt,j:v\ 7sys±(ia©-ri»^ 

s (ffiL<ac,.,7^» . xtiwreixtt* 
■aw>7 y utc, 7/m- /^ (77^* 

Lfrv **£lcfcL c, . 6 77i^»iS«Xtt$M* 
«ow«vcfcjt< % AttWKti. Hi if. * 

sec- 7^-/1^, tert- y^H^b^M^hZ ttf 
100 15] R 3 SW«-ea-f--iX?4i(C*«S^X(±7 
t'^! . 6 7yu^;u^;w^;u»=5r fc'Srfflu& .r t 

ffX'Zh. R 3 Sl/R'#fei{C7k#JS^Xi±7-fe^aT- 
3b 1 1 b #m I < s R 3 toMHSFP-C* S 

*\ Xtt*te7Hrf7!<ST**^:W»K:#i LV%. 
[ 0 0 1 6 ] R 5 . R 6 . R 7 . ftOWti^fl-flfiait** 
*^ Q.sTH^S. ry;US(CH 2 =CH-CH 2 -) , x« 

/NDyyjs^Sr^-r. wyygff- b lxi±. y-/mm 

■t^tf. fiRSFFCi&S.rfca'JjaU*. R 6 . RS, R 7 . 



rw* vzix?i\mLt,z7i<.mm?xiti&mm. i ?-x'$> & z. 

bmtK. R^W^l^fllft'iiSAv Xit 

mz&mw^x-b o , r 7 sw s £ 

bififfi U\ -eii'5 f ti07x-;^±tcfc(tl.R 5 Sif 

r 6 . m/i,zw&m»<7)w&&m±mzm%.2ti%^i\ 

C0 0 1 7] ±i£<05?(II)fciJ^-C, R" Slfl? 12 «5 
S-N=N-NR' 3 -aSr^-f. ;^T\ R 19 ti*5RS^. EH 

Xtt^flWKoc, . , 8 r*>*n*k (mi< «c, . 6 7;u=>f 
^S) . X«Sm«L<tiiiffi§co7y-;^* 5 a^L 
TtC^^Mf/USfcijrf . 7^)-)VWMT)^)\^b I 
7i*f;«, vN-^^hdp 

fc, R" XW ! H7x^l«i:<3|R&Lfcft«(:M» 
-rS7S7SS 7 J f -hoS<J0ffl^*)-y:^L. R" X 

a«r*t. R u xtiR 12 tf7jk-tT$.smi,mwMX'hr> 

,- 6 7;u*a«) ^±eKiiBBLfcSai«L<(±«iaSi 
7 'J -/P3|j6<BJft LfcC, -s 7/Hf WiBft* 1 

<!WtTV^Tti:v\ tt:. T-t^m. hy7;U5to 

is »iv8&x*>7ti>*fri/ vfrmzb'cmmgz^ix 

[0018] R 13 SW ti*fl-r*UBiit:**ffl[^X 

'f « L < ti77 f-;l^u*'x;l/g& fc'^T y -;u 
: X(iT-<rf-;PS, 7oh^_;H, 7^ 

y a )umc foe, . 6 7)\s*)\s*]>v x-j^m* b' zm v > 

dfc*«T'#&. R' 3 36q*4toWR«^t±7-fe 

f-;w*r*iifc*««F*L<» R 13 *<«k** 

Wrf-X'fo h i)\ X«* IC 7-fe WmX'h h *&*«ttKff 

[0019]R l5 ^R 16 .R 17 , SW ti-tfi-PIUtt 

yJS^Sr^-f. Anyygxj- L T(i. 7 7*Sf. 41 

mi^M^. X^i^•7#S^<7)^'>•f^^t-^>J:v^ 
*>\ SI^JS^T'J)'5C:i:* i mLv%. R»» N Ri« , 

R 17 , at^R 18 tf*ti?h.m.iz*m® : ?ximmi% :: ? 

X'hhZbt>W*L<. R 15 ai>'R 16 *^fc**M^T 

*>i.*\ xamz^mm^x'h*) , r 17 aw 3 

tK^IS^ r* & i t LV\ Ztl^tHV 7 x x;|^ 
±Cfcl7&R 15 ^ Myr(cRi7 at/R 18 <^>g^{2 

fiL 5-ci, ai^-fib^^atfiiifaataaiLT^ii 
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5. ifc, a(II)T*Sfi4fl:£ft«03l5>. R" &tffl 

[002 1] 
[ft 5] 
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co 024] 7;^u-t^ >mmmt, y9h 

>WS:»«Ltv^v^JB<Ofl:^*(9-(o-*^«K*^7 
x -;U)-6-t Ko*^-3IMrir>'-f>'-3- fc L"C 
hlF&thZbtffttilxX^htf, XmbtXtisMUz-o 

tz-o^xe>mmLx&&. 

[0025] -Cft3ti*-ltefttt % 4>tt 

£frTfctS^T-IHfcS*i: »*WtRKLTJE* «fc < 

(I) X-&ZtlHk&to&Mi, +tt^ftTfctJUt495n 
■S£?)Ili@#£8g8f L«**(C(i(3 b A, b%L%*% I 

X^Wt (emission: 515 nm) Zftt^Q'SttlX 
V*S. ^T. 56(1) T*S*l4fc^£±*H»M». 

mw^izm&iitx-mtM&tBmz-t. 
±%tt(u)<Mk£m£^z&xznfc&fa<7)m%*M. 
zbtzx*), ±#im<p*Mm*i<»- j ®fKmmi 

W&tZZb&X'Zh. 

[0026]^!, *5KHt=J: OSftSftS-iMfca 

aw)«^*ffiti. *d) r*s<i6-fk^!fti:-iffit3a« 

fcS:R«S*t*(!I)<0fl:^»*±|jt$H*-. 

Witf, pH 6.0~8.0<?>Kffi, #*L<ttpH'6.5~ 
7.8 <7)£ffl. J: 0»iL<{±pH 6.8-7.6 <©«HTff3 

izw&£tihzb\±*w mm, wvftifmMZb'® 
m&<d$&iz}5^x m%m&x'$>i. 

[ 0 0 2 7 ] =5rfc, 3S(I) cofc&fano *,&RVWWiS 

bLxm^zzbtfn&L^K s^t, wimsatw 

#81 £ fit R 3 &Z>'R« #*»K^«>rt:£fc£.$.;l 4 4 



frt>fflmHz&%i,zfflliiZtiZ ) z btffr\ ioT. R 3 
L"C*rfflT*$«*\ Jll^ffl(cXatKaiH£&GS (R 3 
•y^i:LTiWfflT-£>&. 

[0028] aOWSKJgtt, «3tE4^03t*3W&6rffifc: 
*tt : iT'?.ri:#T-£& (fliifcf, Wiersma, J.H.. Ana 
1. Lett., 3, pp. 123-132, 1970; Sawicki, C.R., Ana 
1. Lett., 4, pp.761-775, 1971; Damiani, P. and Bur 
ini. G. , Talanta, 8, pp.649-652, 1986; Damiani, P. 

and Burini, G., Talanta, 8, PP.649-^52, 1986; Mis 
ko, T.P., Anal. Biochem. 214. pp.11-16, 1993 Sri:' 

<owfriii£-#«B) . ^m^-mimmmmz^x 

it. Ml&. Wlffltb LX 495 nm gjBK>3fc£JR»U 

515 nrfmvnftzmmt&zbtfttiUK z<7)£o 
m%y < frf-x-hmmmzftft-tz z t a*c# , im 

[00291 4*:, »fc»«attj»&i«SI=ir*&t: 

t>iv\ MWsMb LTlis Wilf, K*, *V>, XH 
**yH-(k^l*F5:if^>Sit3anirirc*4. 

^(cjctT. %m%ftizwmtfx*m\-?&i)\ mm 
gumma (mm. mw*m%x) zmutxn 

W ttisFit&fab IXIZ N-0, S-0. P-0%b'£%i,Z 

®mm?tfmmznz**ismiiZjii-2>ikiimx-h 
nam^K^tvtt^ifi, mm. ptiocz- y^->i- 

4,4,5,5- fh7^fWSfyyy-l- ^^v-^-3- 
X*isY: Maeda, H. , et al., J. Leuk. Biol., 56, p 
P. 588-592, 1994; Akaike, T. , etal., Biochemistry. 

32. pp.827-832, 1993) 4fc{«W«SW|c (PTI0?)7x 
- ;^<7)P-{5lc*;l-^df ^/W^ ^ 

PT IO^ir if ) s h!J7i-WX7 ^ y^dft-f K s r-U 
x^;UT$:x:*=SMM r-'^i:*^V^C:t*<T^S. 

[0030] iieosj-dfy H^HKO 0 *> . PTIO RU^ 
*OBI*tt (0Hi.»^;U--K^>PTIO^t') «1*t#4l, 

h (W?Atffifc&£3!L, Organic Chemicals Catalog. 3 
2, 1994 friffcieSSiVO^) . **~/Yft& 

mizti&mz.mmmb Lxm^x^x^tf. vxv 
-A.&izmxLtztintm^&zbbX'Zh. wmmcv 
&tefflzm%$tiw>w. ^<bi>m^t^stit 

£*)1ftl< {il(h-20^ ^uaKoJiT* hZb bWi 
U\ $Lfotm%b'com%.X'l±, BH«t»fcl(h-20ju*yU 

tmrnz^-tc^ b w£.tm.tfi&i : -?z>mistfh *) . 
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«S:aanrrsc:f:##4L^. ^iio-2re<oiOKie 

C0031] 

[mm kit, *«w«:Wtwcjs o § wzmmz 

SWi^ *^B^ieH(iTie^llSfe^^l?g^$iil> 
ClfcttfcV*. "DAF-1" *^Oft^»fett±ie 

Ml 

2.3-^f7l-6- ^hn7-yy*»Kfc8»L. 

- -hn*S*7 5WB«:*fc. BKfcLT. 4.5-y*f* 
zhoT-y^H, 4-7*h7Sh*-5- -ho 

[00 3 2] ffl2 : DAF-1 

3-7-fe h7$ F-4- =.bnjS*7^/l«fc^y^S/y- 
;P£l80"CTi§i§iU 2«rHa. Sfl3E«£iU;LT$SH 

7>f-rSgLT7$y^.hn^;^i/-fe>f yfctffc. 
»&*ifc7 5 y - h o U-M y £*+-C«Mfrf h 

[00 3 3] 3-7$ 7-4- ~hu7;k*l/-My (3-am 
i no-4-ni tro-3 ' , 6 ' -di hydroxy-Spi ro [i sobenzof uran-1 
(3H) ,9'-(9H)xanthen)-3~one) 
C 2 oHi2N 2 07 » F.W. 392.316 

1 H-NMR (300MHz, DMSO-dg) S6.38 (d, 1H, J = 8.6); 
6.56 (dd, 2H, J = 8.6,2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d, 2H. J = 8.6); 7.96 (s, 2H) ; 8.35 (d, 1H, 

J = 8.6); 10.18 (s. 2H) 

3A-zST$S7fl>*U±<t> (DAF-1: 4,5-diamino-3\ 
6 ' -di hydroxy-Spi ro [ i sobenzof uran-1 (3H) , 9 ' - (9H) xant 
hen) -3-one) 

^oH^N^, F.W. 362.322, 

m.p. 300°CW_h, 

MS (EI) (m/z) M ♦ 362 

1 H-NMR (300IWz, DMSO-cU^.Ol (s, 2H) ; 5.88 (s, 2 



H); 6.05 (d, 1H, J = 7.5); 6.52 (dd, 2H, J = 8.6, 
2.4); 6.60 (d, 2H, J « 2.4); 6.64 (d, 2H, J= 8.6); 

6.78 (d, 1H, J = 7.5); 9.97 (s, 2H) 

[0034] M3 :DAF-3 tfUgg 
m2kWimtzLX DAF-3SrS3tLfc. 
6-75 7-5- ZhD7;Wl/-b^y (6-amino-5-nitro- 
3' ,6'-di hydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9' - (9H) x 
an thenj -3-one) 
C20H12N2O7, F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) S6.40 (s, 2H) ; 6.56 (dd, 
2H, J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d. 

2H, J - 8.6); 7.22 (d, 1H, J = 8.6); 8.38 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

%h-VT^Jy)V*V*.Ay (DAF-3: 6,7-diamino-3' , 
6' -d i hydroxy-Sp i ro ( i sobenzof uran-1 (3H ) , 9 ' - (9H J xan t 
hen) -3-one) 

C20H14N2O5, F.W. 362.322, 

m.p. 220-230'C, 

MS (EI) (m/z) M + 362 

1 H-NMR (300MHz, DMS0-d 6 ) S3. 80 (s, 2H) ; 5.58 (s, 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d, 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H, J = 7.9); 10.01 (s, 2H) 

[ 0 0 3 5 ] #J4 : DAF-2 c^Mit 

4- 7-feh7S K-5- — Yv^J9lW£tVVi\nsJ— 
frZm^T. W2fcH«tLTDAF-2 SrtttU:. 

5- 757-4- — hvyjls^U-tj > (5-amino-4-nitro- 
3' ,6'-dihydroxy-Spiro[isobenzofuran-l(3H) ,9'-[9H)x 
an then) -3-one) 

C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) S6.58 (dd, 2H, J = 8.6, 
2.2); 6.63 (s, 1H); 6.65 (d, 2H, J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s, 2H) ; 8.49 (s, 1H) ; 10.1 
7 (s, 2H) 

4-757-5- — hny/M-l'-M > (4-amino-5-nitro- 
3* , 6' -di hydroxy-Spi ro(i sobenzof uran-1 (3H) ,9'- (9H)x 
an then) -3-one) 
C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) S6.55 (dd, 2H, J = 8.6, 
2.2); 6.65 (d, 2H, J =2.2); 6.74 (d, 2H, J = 8.6); 
7.59 (s, 1H); 7.73 (s, 2H) ; 7.74 (s, 1H); 10.12 
(s, 2H) 

[0 036] 4,5-v7£/:7/M-l/-M > (DAF-2: 5,6 
-d i am i no-3 6 ' -d i hydroxy-Sp i ro ( i sobenzof ur an- 1 (3 
H),9'-[9H)xanthen)-3-one) 
C 2 oHmN 2 0 5 , F.W. 362.322, 
m.p. 240-250X:, 
MS (EI) (m/z) M ♦ 362 

1 H-NMR (300MHz, DMS0-d 6 ) 55.00 (s. 2H) ; 5.58 (s, 2 
H); 6.07 (s, 1H); 6.52(dd, 2H. J = 8.6, 2.2); 6.60 
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(d, 2H, J = 2.2); 6.60 (d. 2H, J = 8.6); 6.89 (s, 
1H); 9.99 (s. 2H) 

[ 0 0 3 7 ] n 5 : DAF-4 RXf DAF-6<7)S3t 
3-7-t h75 F-4- -hng*7^H!k4-?DDU/ 

3- 757-4- Zhny70D7/WL-fe>f y (3-amino- 

4- nitro-2' ,7'-dichloro-3' ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
CtoHjoClj^Oy. F.W. 461.200 

1 H-NMR (300MHz, DMSO-dg) 56.41 (d, 1H. J = 8.6); 
6.87 (s, 2H); 7.03 (s,2H) ; 7.83 (s, 2H); 8.36 (d, 
1H, J = 8.6); 11.23 (s, 2H) 

^A-VT^JWuny^Xs^y (DAF-4: 4,5-dia 

n i no-2 \ 7 ' -d i ch 1 oro-3 ' , 6 ' -d i hydroxy-Sp i ro ( i sobenzo 

furan-l(3H),9'-(9H)xanthen)-3-one) 

C 20 H 12 C1 2 N 2 Q5 . F.W. 431.216, 

m.p. 2401C-C#«Life*. 300 °CVmM'ti i 

MS (El) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-ds) 55. 14 (s, 2H) ; 5.97 (s, 2 
H); 6.12 (d, 1H, J = 7.7); 6.68 (s, 2H) ; 6.81 (d, 
1H. J = 7.7); 6.85 (s. 2H> ; 10.97 (s, 2H) 
[0038] 6-7 5 7-5- -hni/'?nD7/M-l'-M 
y (6-amino-5-nitro-2' , 7' -dichl oro-3' , 6' -di hydroxy 
-Spi ro ( i sobenzof uran-1 (3H) . 9 ' - (9H)xanthen) -3-one) 
C 2 oH 1 oCl 2 N 2 0 7i F.W. 461.200 

1 H-NMR (300MHz, DMSO-dg) 56.60 (s, 2H) ; 6.93 (s, 2 
H); 6.93 (s, 2H) ; 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H. J = 8.6); 11.17 (s, 2H) 

5,6-y7$yy;oD7Wl/^y (DAF-6: 6,7-dia 

ni i no-2 \ 7 ' -di ch 1 oro-3 \ 6 ' -d i hydroxy-Sp i ro ( i sobenzo 

f uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 

C 20 H 12 C1 2 N Z 05. F.W. 431.216, 

m.p. 190-215°C, 

MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-ds) 54.06 (s, 2H) ; 5.74 (s, 2 
H); 6.61 (s, 2H); 6.84(d. 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d, 1H, J = 7.9); 10.97 (s, 2H) 
[00 3 9] me : DAF-5 <0«j§ 

4- 7*h75K-5- — hv**7ky9)Vgtt4-?nalsY 
frlsS-frZm^X* M2t Wti&lZ LX DAF-5 £»jtL 
tz. 

5- 7 5 7-4- ^hQ^n0 77^UHr-f V (5-amino- 
4-nitro-2' J'-dichloro^' ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9' - (9H)xanthen) -3-one) 
C 2 qH 10 CI 2 N 2 O 7 . F.W. 461.200 

1 H-NMR (300MHz, DMS0-d 6 ) 56.66 (s, 1H) ; 6.89 (s, 2 
H); 6.91 (s, 2H); 7.96(s. 2H) ; 8.48 (s, 1H) ; 11.11 
(s, 2H) 

4-757-5- -hDy7no7^Ut>f V (4-amino- 



5-nitro-2' ,7' -dichl oro-3' ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9' -(9H] xanthen) -3-one) 
(ioHioC^NjO,. F.W. 461.200 

1 H-NMR (300MHz, DMS0-d 5 ) 56.9 (br, 2H); 6.91 (s, 2 
H); 7.63 (s, 1H); 7.77 (s, 2H) ; 7.86 (s. 1H); 11.07 
(s, 2H) 

[0040] i5-y'7$/y7D07;Wl/t>f> (DA 
F-5: 5,6-diamino-2\7'-dichloro-3' , 6' -di hydroxy-Sp 
i ro [ i sobenzof uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
C 20 H 12 C1 2 N 2 0 5 , F.W. 431.216, 
m.p. 215-220'C, 
MS (EI) (m/z) M ♦ 430 

1 H-NMR (300MHz, DMS0-d 6 ) 55.12 (s, 2H) ; 5.69 (s, 2 
H); 6.12 (s, 1H); 6.63(s, 2H) ; 6.85 (s, 2H) ; 6.93 
(s, 1H); 10.% (s, 2H) 
[0 04 1 ] mi :DAF-2 DAcO^it 
W4T*»fcl)AF-2 i&m±zs*JJ±itstsT±Y-VV>V 
£SF#U 1 SJiO*l*gfflS:jDiT 1 H^S&THBf 

^PVh^^7>f-T'fli^LTDAF-2 DA£tJfc # 

4.5- 5775 /7Wl/^r>f yy7tf~h (DAF-2 DA; 

5. 6- diami no-3' , 6' -bis(acety loxy) -Spiro( i sobenzof ur 
an-l(3H) ,9*- (9H) xanthen) -3-one) 

C 24 H 18 N 2 0 7 , F.W. 446.404, 

m.p. 110-120'C, 

MS (EI) (m/z) M + 446 

1 H-NMR (300MHz, DMS0-d 6 ) 52.27 (s, 6H) ; 4.68 (s. 2 
H); 5.16 (s, 2H); 6.19(s. 1H) ; 6.92 (dd, 2H, J = 
8.6, 2.2); 7.00 (d, 2H, J = 8.6); 7.12 (d. 2H, J = 
2.2); 7.15 (s, 1H) 

7HR#W: C 64.57; H, 4.06; N 6.28. Found; C, 64. 
27; H, 4.16; N 6.18. 
[ O 0 4 2 ] m8 : b U TV-)VfaO)$m 
JJeoM 2-7 vn?z U-fe 4 V 

3.4-7;M"U-fe>f >h U7 N /-/U (DAF-1T; 3'\6"-di 

hydroxy-Spiro[(4' ,5* : 4, 5) triazoloi sobenzof uran-1 (3 

H),9"-(9H)xanthen)-3-one) 

C 2 oHmN 3 0 5> F.W. 373.318, 

m.p. 30<TCKLL 

MS (EI) (m/z) M * 373 

1 H-NMR (300MHz, Acetone-d 6 ) 56.60 (dd, 2H, J = 8. 
6, 2.4); 6.77 (d, 2H,J = 2.4); 6.77 (d, 2H, J = 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s, 2H) 

Sfcfc&fi Ex. 493 nm - Em. 521 nra 
[0043] 4.5-7;M-Hr>T VV)TV-)V (DAF-2 
T : 3 " , 6 " -d i hydroxy-Spi ro ( [4 ' , 5 ' : 5 , 6) tr i azo I oi sob 
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enzof uran-1 (3H) , 9" -(9H)xanthen]-3-one) 

CjoHiiKiOk. F.W. 373.318. . 

b.p. 30TCEU:. 

MS (EI) (ra/z) M ♦ 373 

1 H-NMR (300MHz, Acetone-d 6 ) S6.59 (dd, 2H. J = 8. 
8. 2.4); 6.72 (d, 2H.J = 8.8); 6.75 (d, 2H. J = 2. 
4); 7.68 (s, 1H) ; 8.56 (s, 1H) 

Ex. 491 nm - Em. 513 nm 
[0044] 5.6-7/M-1/-M > h >J 7/-/I/ (DAF-3 
T: 3' ' ,6"-dihydroxy-Spiro((4' .5' :6,7]triazoioisob 
enzof uran-1 (3H) , 9" -(9H)xanthen)-3-one) 
CzoHnNaOi. F.W. 373.318, 
m.p. 3(XrCKLb, 
MS (EI) (ra/z) M * 373 

1 H-NMR (300MHz, Acetone-d 6 ) S6.54 (dd, 2H, J = 8. 
6, 2.4); 6.67 (d, 2H,J = 8.6); 6.79 (d, 2H, J = 2. 
4); 8.00 (d, 1H, J = 8.0); 8.24 (d, 1H, J =8.0); 
9.00 (s, 2H) 

fifcfcS* Ex. 494 nm - Em. 521 nra 
[0045] 3,4-y^on7;WH:>( V V VTV-fr 
(DAF-4T : 3' ' ,6* '-dihydroxy-2' ' X '-dichloro-Spiro 

[ (4 ' , 5 ' : 4 , 5) tr i azo 1 o i sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen)-3-one) 

C 20 H 9 C1 2 N 3 0 5> F.W. 442.202. 

m.p. 3WCJ2LL 

MS (EI) (ra/z) M ♦ 441 

1 H-NMR (300MHz, Acetone-d 6 ) S6.97 (s, 2H); 7.00 

(s, 2H); 7.31 (d, 1H, J= 9.0); 8.46 (d, 1H, J = 9. 

0); 9.70 (s. 2H) 

Ex. 505 nm - Era. 530 nra 
[0046] 4,5-y';DD7/WH:>f V MJ 
(DAF-5T: 3' ' ,6' '-dihydroxy-2' ' X '-dichloro-Spiro 

( (4 ' . 5 ' : 5, 6) tr i azo 1 o i sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen) -3-one) 

C^HgClzNaOs, F.W. 442.202, 

m.p. 300°CULL 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz, Acetone-d 6 ) £6.86 (s, 2H); 6.93 

(s, 2H); 7.8 (br, 1H);8.6 (br, 1H) ; 9.62 (s, 2H) 

ffi*&£ Ex. 503 nra - Em. 523 nm 
[004 7] 5,6-y^DD7/^l/^>( Vh'jrV-^ 
(DAF-6T: 3' ' .6' '-dihydroxy-2' ' ,7" -dichloro-Spiro 

( (4 ' , 5 ' : 6 , 7] tr i azo 1 o i sobenzof uran-1 (3H) . 9 " - [9H] xa 

nthen] -3-one) 

C 2 oH9CI 2 N 3 0 5 . F.W. 442.202, 

m.p. 300m£, 

MS (EI) (ra/z) M + 441 

1 H-NMR (300MHz, Acetone-d 6 ) £6.88 (s, 2H); 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s, 2H) 



&*o£:K Ex. 506 nra - Em. 529 nra 
[0048] ^9 :-&immmMz£ZX(l) COit^ 

0.1 M >)>Wmm&. (pH 7.4) \Z IxxM O) DAF-2£i§Bf 

(a) litiXMXmcWgftX^hfri^L, (b) IttfX 

xmXm&X/mA&T'Ztl?tl 12.24 (Ex. 495 nn-E 
m. 505 nra) Rtf 232.9 (Ex. 495 nn-Em. 515 nra) T 

&m (daf-2t) izxvmttfflk&rmmtmffiizm 

[ 0 0 4 9 ] ^J10 : -BMtSS?4«Slc«fff Lfc*(I) 

-Miicmmcomtemt lts»w no *bht**noc 

m (Hrabie, J. A.. J. Org. Chem., 58, pp. 1472-1476, 
1993)^3 ^N0C-12 (22*C, P H 7.4, 0.1MU ViHWRS 
327#) &tfN0C-13 (H 13.7 #) £JB 
V\ R^+IC^**--»^*£DAF--2 i:RJE$-fr 

£US§«tLT0.1 M U yKJgftffi ( P H 7.4) 
V\ (5 juM. 50 juM, 100//M, 500//M)<7)N0C 

S^ffftTT'lOjuM CO DAF-25r37°CT'aE$^T. ^ft 
^*#5ft*»£U: : Ex. 495 nn-Era. 51 

5 nm) 0 e«SrH2IC5rf. H+. (a) 2WX(b) (i^fl 
-?iiN0C12 2U/N0C13 £ffi^fc«£<fl|^£^LT*$ 

i i, ii. in &ia'iv s mwci\ ir, in ■ 

V ^il-fix 500//M, IOOjuM, 50 juM 5/zM 
ON0C »S:#ttS-ii:fc«^ott*S:^LT^i. «rfl*> 

daf-2 3^^-«Mka*4dai«c«c#LTh 

I 0 0 5 O ] flll : 3* (I) <7)ft^ft^HjWkaSIS«SSS 

ft 

st(i) oit-imtLz daf-2 t«v\ -»ffcs*<owe 

^£2.3-v75y^7*UyfcibRU:. 37°C^0.1 
M yyffiBHRS ( P H 7.4) 10 //MO DAF-2 

t 100// M <%3-y7 5y+7*uy£»JBU -iHfc 

mmmmzmuLT-mmmvmm&itizz&mftn 

m (pH 7.4) ^T^rfyT-ffiftLfca. -K'fkgaSSiK 
*&X,rffc£U HRP ft (Kikuchi, K. et al., Biol. 
Pharm. Bull., 19, pp. 649-651, 1996) tcj: 0«Jg2r^ 
DAF-2 ClOVvtte Ex. 495 n 
n.En. 515 nm; 2,3- i/T5 J1ry9\s V\Zr>\^X\t E 
x. 375 nm, Em. 425 nra fc Lfc. ftittt J: SfSSifclR 
S-ff^fctSRS-HSta) iCiK-t. 0*. □« DAF-2. O 

DAF-2 (i2.3-yr$/^7^Uy(CJt /> st*55f&CO 
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(00 5 1 ] it:. DAF-2 AT/2.3- : JT$.;-t-y-?\'> 

mri^ix-mtmmt sun ix &m-& h y rv-iv 
»*>£j£Sfi£o.i m vymmmm. (ph 7.4) csjwl 

?>ffl£i&*»i> DAF-2 MJ TV-ZH* (DAF-2T) 

{C-O^tti Ex. 495 nm, Em. 515 nm; 2,3- y'TS/t 

7 ? u >i*co i- y 7/-/K* (t7hh'j ry-;W 

(COUT«± Ex. 375 nm, Em. 425 nm fc Lit. *Slfc$r0 
3 (b) fcjjif*-. 0*. Dtt DAF-2T . 0\H-? bhVT 

v-/Kojss£*-r. -rofeji*^ daf-2 t=M-r& 

[ 0 0 5 2 ] miZ : pHtOSSltCj: S«SG8Hk 
jC(I) (Mt&fat LT DAF-2 &tf DAF-5£fflV\ 0.1 M 

v>mm®m (ph 7.4) K*fvm 100//M vm&xm 
®lx. -*fcH**fc*a>«;. zcommz. zn? 

jo£T3i#3Sft<3fflse£ff^fc. aaw)«is«fiii. da 

F-2 (COWCIJ Ex. 495 nm. Em. 515 nm; DAF-5C:^ 
Tti Ex. 505 nm, Em. 520 nm t Lfc. i§:3l$:04 (C^ 
•t. 04\ Df± DAF-2«^^*L. Oli DAF-5?)S£JII 
£^t. DAF-2 tt4>$ft>63g£ttffitt 

t*JV^T*<r«SE**H*L"CV^Cfc, 2Hf. DAF-5 tt 

ai?tt*^a«Bittt:*>ft: s £v ^pwa«fc n^x 33% 

[ 0 0 5 3 ] H13 : A^i&j^lStfawiitS-iWkS 

mm**mh. LPS(12.5jug/al>. INF- r(150 U/m 
1). IL-liS (25U/ml). TNF-a(30 ng/ml)T'fliS!LT-S? 
ftg*^J«»*^aW**fofc. ftl2B$[gig§t£l8ML 
fcflL ^tftSrDAF-2 DA (M7 . lOwMJSrigJISLfc Krebs 
-Ringer- 'J (KRP){=JRy#;c. »f*I(C DAF 

-2 DA SrffiOii^^. 3TC-C1I3WS*U:«, MUK 
$rft#U t&iti^L-Arg X« L-NMMA £}fJJ?Lfc Krebs 

-Ri nger- 'j v ®mm\z-m ttz . MBrtogxftois 
msft&msmstf <e x . 490, Em. 515 nm &±. m 
mx20) izmmiti. 

{ 0 0 5 4 J fS££05JC*-f . 0<K (a) iiJW) 
«B<0**t£l mM L-ArgS-*tt«*6T1iaLfc«W)Sffl: 
: (b) mala) OWJtSrl mM NMMA S:*tf*6« 
"Ca»LfcSW«Mb«-*L: (c) (ilg(b) *>igii$:l0 

mM L-Arg £ ttttemZWA LfcfiW«Bfl:f:*t. 4 
fc. (d) ti*J»fi^lBBa^tfiSrl mM NMMA £-&tf*glfc 
n»LJta<^Cfl:^L; (e) (i^ttollffioigife 



5-1 mM L-ArgS-^ttftift-eWftUfca^fcSr^. HI 
jjcf. C:«0l6»fr&. DAF-2 DA#«rtiCE0&2ft.*: 

a, «i^<o-ifiiTaa*fca5L-c3i3es:«LTv^c: 

[0055] 

im i ] -UHtssssant i 4*0)" coft-^o&tt 

x^h;l^(kSr*LfcSrCi5*. (a) tetfxSAiwO 
SSO) r>***U (b) \$iixm 

Xmz%J&%ftX'£j8. Ltz&d 1 ) ffXti&HWmftX^f 

IM2] -wnmm±&L§.izm&Ltt(i) <n\t&fa 
<mmjg$m:*Ltzmx'bh. 0*. (a) avo>)' 

(±-5-fi-eixN0C12 StfNOCB £fflvv£i§-&<0*£|^^ 
L. I, II, III MfiVi. ffi/lzV, IV. Ill ' RTfl 
V ti. -etl-frl 500 jt/M, lOO^M, 50 ^M Rtf 5/xM 
ONOC a*ffitS-ti^:«^)e««:Sr*-. 
[03] ^t^t2.3-^*TSy^7^l->'fc 

co>mi:imLt:mm7r;?mx'*>z. m*. (a) t±«! 

«KfcJ:6aatt««rffofclS«^L. Oi DAF-2. 
Oti2.3-xT5/t-7^U>^m2:*-r. (b) W-K 

at DAF-2T . a±-^7h h y ry-/K?«g*s- 
[04] itd) <mLi^<nmm\z x i mm^itcr,^ 

[05] flB«Oi»)fifc«Rtr*-lKkH«*3B6Lfc 
«S«S:*LfcHT'*4. B+. (a) «i»f^«cOtS 
tfigrl mM L-Aret-fttr^-raBftUtatOSHk&^L ; 
(b) JiXS(a) Wtgt6$:l mM NMMA ££tf *giftTB» L 
fcflW«(Mk«:*L : (c) l4IS(b) cOtgtfe^lO mM L-Ar 
g fc*tr«f*"C«lLfcaoS}fl:S-*L, : (d) liHM 
0«<7)tStfiS-l mM NMMA €r#tftgtfiT^ Lfcf&DSJ 
^b$r*L ; Slf, (e) ttt&MOi|U&0)gigi£-l mM L-A 
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[HI] 



(a) 



(b) 




E M <rw) 600.0 

















^y 


asjs* 20.00 



[02] 



10000 



10000 7 




600 1200 
T»me(sec) 



600 1200 
Time(sec) 



[H3] 




4000 



0 0£ 1 1.5 

NO<DaB*UM) 
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